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mmm<omm) 

)\,?~)\,£mm*m*hm&m*x>?7 u>^«»^ 

If «> *7P ^ -feX (Saccharomyces) JI 
U-yftp^ra^X (Saccharcmycopsis) Jg 
f ->^7D$3fX (Saccharomycodes) Jg 
isV-f ytfU^teZ ( Schi zosaccharomyces) H 
V A ?*-^S7 (Wlckerhamia) H 
y :t ^ -fex (Debaryomyces) JS 
^>-te*~7X# — -7 (Hanseniaspora) Ji 
fcf*7 (Pichia) H 
+ (Candida) H 

yjzi-VyijaiUzZ (Zygosaccharomyces) S3 
XtfZxT (Ogataea) M 
ZUi/7 (Kuraishia) H 
^7^x7 (Komaqataella) JM 

jT (Yarrowia) H 
^'J^pv^ft^ (Kluyveranyces) JS 
h'J^^^a> (Thchosporon) JS 
^'J7>3>^^ (Cryptococcus) JS 
hX^X# — ^ (Torulaspora) JS 

(Bacillus) JS 
X^7^D3^X ( Staphylococcus) JS 
W ^P3 (Micrococcus) JS 

i+VW^^f-'J^A (Exiguobacterium) Jg 
>^U^ (Cibberella) Jg 

(Mucor) Jg 

[ib*s2 ] wr<oi<>?tifr®mcmtz>7i>~fr7 
)i*-)i£mbt*r&w&9Miz 27 is^timm 
vmmzmm l tctmitx u , ^ u ~ ;i> r & ? - & 

T>yn^^1f^v (rtnbrosiozyma) Jg 
VXh7-r P^S/y^A (Cystofilobasidium) Jg 
^ h> A ^3t7 (Metschnikov/ia) IS 
MJnXtfl/x^ (Trichosporiella) Jg 
+1f>h^^P^-feX (Xanthophyllomyces) Jg 

(Bull era) Ji 
7xP;tX (Fellomyces) Jg 
y a D^^'JA (Filobasidium) Jg 
*;Uf ;Uv>^7 (Holtermannia) )1 
7t7^7 (Phaffia) Jg 
□ F Fib 5 (Rhodotorula) JS 

(Sporidiobolus) JS 
X#P#P$-lzX (Sporobolomyces) |R 
^ I/* 75/* (Williopsis) Jg 
If^nTX^X (Zygoascus) 8 
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P^nXtfy^A (LeucosporicHum) JS 
* trV-fj-? (Myxozyma) Jg 
^07^T7 (Kloeckera) IR 
7U t'^r 'J (Brevi bacterium) JS 
7foi3*)¥*X (Alcalgenes) Jg 
^P7xr;n (Haloferax) Jg 
[»*S3] 7U~;l>7;to-;l^ y5~A>y7~ 

5l>ft < £ & 1 «T * 4 1 fl|$Q 1 Xtt 2 KK«©#tfc. 
10 [ftBOIftl&IH!] 
[0 00 1] 

[awoKTaajB^if] *«wb. 7 7 ;u^-j 

>»6X ^7 U>^(DtM«tl>X ^7 
[0 00 2] 

■eny^-^y^^iiy >^&l>*7 r;u*s/;u- y > 
20 K^^^r fe*&cj:or»a*^?:SW4Citc 
J:0£ffi-r5<!:**.6ftS. y^Ji^~;ury>8£ 

^>^iH'J >i<h7r *i/JH 'J >KcDlSI^»i 3 

^v^^jU'J i 7 y - ;m y > igoffi 
^tcJ:0f#6tiS B y7^;U^7^.;my>BS«, Wit 
JStE(cj:O^uy>^^0yr;^>^, Jl^PiSSP 

y^i/^ji/ry>Ktt^tf*W3tis. 7 7 ^ 
30 *5/;i/- fy^^^JH^ii^^ 
ry >»<D»£Xtt2$H 1 ©-f y^>f^jny >s?£ 

y^>f ^;my>^<!:3lg(5£^g(5r»^Lr^y7 e u 

^JU-y>IK>Ky 3-;KC^iH3nS 0 Sfc. Ras * 

40 -jH'J>r sc>'cti6©«ilH*r*syT;i/*i/;b 
zy>®, 7 7 i^v-;k y^^.^— y>K. 
*-;l/«£'<D-a©y7-Jl/y7^*-;UBI«ft«, r 

WCDS^ (#S¥8-227481^) . m$M (^H¥8-1804 
49#) , ffUHEMM («¥9-294089^) ft £\ 

[0 00 3] ^U-J^frx-jlgMMtiCfflLX:^ c 
50 Saccharomyces cerevi si aeOX^T U>^^cS 
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(erq9^#ift) ftV r V 
[Curr. Genet., 18, 41-46 (1990) £ f)K Z 
<D£j£»tt4>&< (lmq/L), £JBtt£&U'<;l/r«& 

[ 0 0 0 4 ] X ^7U>«»77^^y- 
^i^^jS-rSfflttigBSaccharoroyces cerevisiae© 
-^&COOT<D3rC#>Q, Saccharomyces cenevisiaeW 

•ttfcf). KffiRiS144IB*S!l'CIH»3ttSC<!:CcJ:oT 

[0 0 0 5 ] HMGCoA^5cg?ME«W (S-4522) 4 

KD]fo»*T?7 7 iWV-W6 /iq/Ltfeffii*ttS (Ana 
l.,Biochem., 252, 89-95 (1997)] . Lfrbftffih. Sft 

BBiflfclttti*. 

[ 0 0 0 6 ] 5 hdC, Tsty l<y£fmmm%m (squa 
lestatin-1) iffilMtit. v v Y<D^BMW^<Oy 7 
to^t/JlZi U>lttf5n FTK>l/c#P6ll0n mol/q&C. *fc, 
>J>B#1.6n mol/qfr>63n mol/qGC 
&C<t#$g^£ftTl>& (Biochimica et Biophy 
si ca Acta, 1303, 169-179 (1996)) . LftL, Ctl% 

[0 00 7] 
[0 00 8 ] 

l> f ©7 7 ii/^^^ 'J >^6x ^77 u>^S 
4»ii«:*$t»rfe±gEiiatt«c*fr^e«rsct«:j: 50 
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[0 00 9 ] #fHBtt. feiT0t>"f*i*><DIS 

if 7 #P 5 -feX (Saccharomyces) IS 

1fy#P$:DvX ( Saccharomycopsi s) IS 

t'^O^ (Saccharomycodes) JS 

^ !/ If 9 # P 3 -fe X ( Schi zosaccharomyces) JS 

#4 <n5 7 (Wickerhamia) IS 

r^' y * 5 -trX (Debaryomyces) JS 

'0-tz~7X#-"7 ( Hanseni aspora) JS 

t+7 (Pichia) JS 

+ + (Candida) JS 

If 4 3lf -^U^tX (Zyqosacchanomyces) JS 

t*^i7 (Oqataea) JS 

9v4z<>T (Kuraishia) JS 

37^x7 (Komaqataella) JS 

+ P-}^ r (Yarrowia) IS 

^J^PV^X (Kluyveromyces) IS 

hynX^KP> (Trichosponon) JS 

^'J7>3>;^7X (Cryptococcus) IS 

Ml^Xtf— 7 (Torulaspora) IS 

ryJUist-fJ*? (Ambrosiozyma) IS 

is*b? << asii/WMs (Cystofilobasidium) IS 

^ Fi/a^3b7 (Metschnikowia) JS 

hyr3^^yx-7 (Trichosporiella) IS 

V 7 a P 3 *fe7> (Xanthophyllomyces) JS 
t/U^ (Bullera) IS 
7xU;^X (Fellomyces) JS 
V A XXiM/V^h, (Filobasidium) IS 
*;Uf*Jl/V>~7 (Holtermannia) JS 
777^7 (Phaffia) H 
OKFiH (Rhodotorula) ^ 
X#US?*#^X (Sporidiobolus) IS 
X^D^'D^-feX (Sporobolomyces) ^| 

y^7*^X (Williopsis) IS 
1f^rf7^*X (Zyqoascus) IS 
P^X^'J^^A (Leucosporichum) IS 
5 £ytf-(v (Mvxozyma) IS 
^P v^r^ (Kloeckera) IS 

(Bacillus) JR 
X$7^03-?^ ( Staphylococcus) M 

yfiZ (Micrococcus) IS 
i+^^^fy)A (Exiquobacterium) M 
yUtV^^r y (Brevi bacterium) IS 
7Wjnx (Alcalqenes) IS 
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i/^U? (Gibberella) JR 

(Mucor) JR 
AP7x77^ (Haloferax) JR 

[0010] 

y>K. y7^^7^y'j>i, y7^^'j 
[ooi l] *»M«:*jiir^u^jUT3-;KD*S«: 

<^TSffl£1»tt, If vS/PSfe* (Saccharomyces) 
JR, If yftD^n^X (Saccharomycopsis) JR, If?* 
O^fX (Saccharomycodes) JR, ^/If^PS-fe 
X (Schizosaccharomyces) IR, ^ ^ 5 T (Wic 20 
kerhamia) JR. fv>? ij # * -fex ( Debaryomyces) JR, ^ 
>-tf~7;*#— 7 (Hanseniaspora) IR, t**7 (Pichi 
a) JR, tt>yy (Candida) JR, -»f -f rflf * # P 5 
-feX (Zyqosaccharomyces) JR, :t#£x7 (Oqataea) 
JR. ViAi/T (Kuraishia) JR, 37^X7 (Komaq 
ataella) JR, ^P^^-fT (Yarrowia) JR, £"J^P 
v^-fe* (Kluyveromyces) IR, h»JnXij<P> (Trich 
osporon) JR, £ V 7* h p » #X (Cryptococcus) g, 

HX/^Xtf-^ (Torulaspora) JR. 7>:/Pi**1f-f 
v (Ambrosiozyma) JR, i^X H 7 a P^V^A (Cyst 30 
ofilobasidium) JR, ^ h^^^nt'T (Metschnikowi 
a) JR, b ';3^>JX7 (Trichosporiella) JR, *1f 
>h7-f P^-feX (Xanthophyllomyces) JR, (8 
ullera) JR, T7xP^-feX (Fellomyces) JR, V <<U^ 
(Filobasidium) IR, *;by*;Uv>^7 (Holt 
ermannia) JR, VyV a~7 (Phaffia) JR, DFh^7 

(Rhodotorula) JR. ZtfVistt^Z (Spohdiobolu 
s) JR, X#P#'PS*feX ( Sporobolomyces) JR, ^ a 

(Williopsis) JR, IfjaTZtJZ (Zyqoas 
cus) JR, P^X^iJi/'i/A (Leucosporidium) JR, 40 
^Vlf^v (Myxozyma) mXittUyir? (Kloecker 
a) m<D^?ftft<Dmicm?Z>M® ; (Bacillu 
s) JR, X^7^D3^X (Staphylococcus) JR. v 
^P^'^X (Micrococcus) JR, x**/y*^^f- 

(Exiquobacterium) JR, 7 is tV\*£ *r y ^ A (B 
revi bacterium) )1>J3 V (Alcaliqenes) 

JROl^T*1*(DIR{C)Rr4«BS : S^U5 (Gibbenell 
a) JRXttAn-;b (Mucor) JRCCfllf 
ttAp7^7^; (Haloferax) JgCCS-T £7-*7 
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[0012] ^Ux;br;U3-;l/4affi«r«r*«ffi« 

(1) If * # P ^ -feX ( Saccharomyces) JR : 
Saccharomyces cerevisiae A451 ATCC200589 
Saccharomyces cerevisiae pYhWC044/AURGC101 
Saccharomyces cerevisiae pY>MG122/A451 
Saccharomyces cerevisiae YPH499 ATCC76625 
Saccharomyces cerevisiae pRS434GAP-rt^VYPH499 
Saccharomyces cerevisiae pRS435GAP-ffTSl/YPH499 
Saccharomyces cerevisiae WMf&&fflfc4 10 4 
Saccharomyces cerevisiae IFO 0538 
Saccharomyces cerevisiae 4 0 4 5 

Saccharomyces cerevisiae IFO 0565 
Saccharomyces cerevisiae IFO 0210 
Saccharomyces cerevisiae ATCC 64031 
Saccharomyces cerevisiae var.ellipspodeus MSPA^ 
1 0 3 

Saccharomyces cerevisiae IFO 0258 

Saccharomyces cerevisiae IFO 2347 

Saccharomyces unisporus IFO 0215 

Saccharomyces kluyveri IFO 1892 

Saccharomyces ellipsoideus 1 0 2 

Saccharomyces Hafe loqos van Laer ^fPA^^#^4 

00 3 

Saccharomyces transvaalensis IFO 1625 
[0013] (2) If y #P ^ ai/Z (Saccharomycopsi 
s) JR; 

Saccharomycopsis fibuliqera IFO 1665 
Saccharomycopsis fibuliqera IFO 0107 
Saccharomycopsis fibuliqera IFO 1744 
Saccharomycopsis fibuliqera IFO 0105 
Saccharomycopsis fibuliqera IFO 10829 
Saccharomycopsis fermentans IFO 10772 
Saccharomycopsis javaensis IFO 1848 
Saccharomycopsis lipolytica IFO 1209 
Saccharomycopsis schoenii IFO 10683 
Saccharomycopsis synnaedendra IFO 1604 
Saccharomycopsis vini IFO 1748 
[0014] (3) If y *7P 5 n r 7s (Saccharomycode 
s) JR; 

Saccharomycodes ludwiqii IFO 0339 
Saccharomycodes ludwiqii IFO 10036 
Saccharomycodes sinensis IFO 10111 
[0015] (4) S^/tf y #P X (Schizosaccharo 
myces) JR ; 

Schizosaccharomyces pombe IFO 0346 
Schizosaccharomyces pombe IFO 0638 
Schizosaccharomyces octosporus IAM 4842 
[0016] (5) $4 v I 7 (Wickerhamia) 
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H: 

wickerhamia fluorescens IFO 1116 
wickerhamia domerqiae IFO 1857 

[ 0 0 1 7 ] (6) U * 5 (Debarvomyces) H \ 
Debarvomyces vanrijiae var vanri-jiae JCM 2169 
Debarvomyces castellii IFO 1359 
Debarvomyces occidental is IFO 1842 

[0018] (7) ;»fc7^#-5 (Hanseniaspor 
a) IB ; 

Hanseniapora valbyensis IFO 0115 
Hanseniapora valbyensis IFO 1758 
Hanseniapora quill iermondii IFO 1411 
Hanseniapora uvarum IFO 10833 

[0019] (8) fc**7 (Pichia) H ; 
Pichia pastoris GS115 ATCC 20864 
Pichia capsulata IFO 0984 
Pichia henricii IFO 1477 
Pichia holstii IFO 0980 
Pichia naqanishii IFO 1670 
Pichia rhodanensis IFO 1272 
Pichia saitoi IAM 4945 
Pichia burtonii IFO 10837 
Pichia misumaiensis IFO 10221 
Pichia ofunaensis IFO 10709 
Pichia pi i peri IFO 1290 
Pichia anomala IFO 0146 
Pichia fabianii IFO 1254 
Pichia farinosa IFO 1003 
Pichia jadinii IFO 0987 
Pichia polymorpha IFO 0195 
Pichia silvicola IFO 0807 

[0 02 0 ] (9) + + (Candida) II ; 

Candida qlabrata IFO 0005 
Candida qlabrata IFO 0622 
Candida qlabrata IFO 0741 
Candida cariosiliqnicola IFO 1910 
Candida kefyr IFO 0432 
Candida kefyr IFO 0706 
Candida salani IFO 0762 
Candida versatilis IFO 1941 
Candida versatilis IFO 10664 
Candida diddensiae IFO 1970 
Candida nitratophila IFO 10004 
Candida kruisii IFO 102 55 
Candida krusei IFO 0013 
Candida krusei IFO 0941 
Candida norveqica IFO 10302 
Candida moqii IFO 0436 
Candida quill iermondii IFO 0437 
Candida quilliermondii IFO 0566 
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Candida utilis IFO 0639 
Candida utilis IFO 0619 
Candida stellata IFO 0857 
Candida catenulata IFO 0720 
Candida fraqicola IFO 1574 
Candida lambica IFO 1146 
Candida maltosa IFO 1977 
Candida mycoderma IFO 0164 
Candida parapsilosis IFO 0708 
10 Candida ruqosa IFO 0591 
Candida succiphila IFO 1911 
Candida tropicalis IFO 0006 
Candida zevlanoides IFO 0719 
Candida albicans IFO 1060 
Candida intermedia IFO 0761 
Candida tenuis IFO 0716 

[0 0 2 1 ] (10) If-frfU-yanS-fe* (Zyqosacchar 
omyces) IH ; 

Zyqosaccharomyces rouxii IFO 0439 
20 Zyqosaccharomyces rouxii IFO 0740 
Zyqosaccharomyces japonicus IFO 0595 

[0 0 2 2 ] (11) ttiitXT (Oqataea) JR : 
Oqataea qlucozyma IFO 1472 
Oqataea polymorpha IFO 1475 
(12) 9v4i/T (Kuraishia) H \ 
Kuraishia capsulata IFO 0974 

[0 0 2 3 ] (13) 37^/^X7 (Komaqataella) R ; 
Komaqataella pastoris IFO 0948 
(14) + P^^7 (Yarrowia) g ; 
30 Yarrowia lipolytica IFO 0717 
Yarrowia lipolytica IFO 0746 

[0 02 4] (15) ^'J^P7>f^ (Kluyveromyces) 
IS; 

Kluyveromyces lactis IFO 0648 
Kluyveromyces lactis IFO 0433 
Kluyveromyces marxianus IFO 0617 
[0 0 2 5 ] (16) V 'J3X^P> (Trichosporon) 

Trichosporon cutaneum IFO 0173 
40 Trichosporon cutaneum PsW\¥®fcfcA 8 6 9 
Trichosporon cutaneum IFO 1198 
Trichosporon brassicae IFO 1584 
Trichosporon pullulans IFO 1232 
Trichosporon penicillatum JCM 2171 
[0 02 6 ] (17) * V 7* r 3 v U7» (Cryptococcus) 

H; 

Cryptococcus humicolus IFO 1527 

Cryptococcus albidus IFO 0434 

Cryptococcus albidus IFO 1044 

50 Cryptococcus albidus IFO 0881 
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Cryptococcus humicola IFO 0753 
Crvptococcus terreus IFO 0727 
Cryptococcus qlutinis IFO 1125 

[0 0 2 7 ] (18) h)lyZ#-y (Torulaspora) M \ 
Torulaspora delbrueckii IFO 0876 
Torulaspora delbrueckii IFO 1626 

[0 0 2 8 ] (19) T^Pi^lf >f V (Ambrosiozym 
a) M 

Ambrosiozyma ambrosiae IFO 10835 
Ambrosiozyma monospora IFO 10751 
Ambrosiozyma philentcma IFO 1847 
Ambrosiozyma platypodis IFO 10752 
[0 0 2 9 ] (20) i;7s h V a (Cvstofilo 
basidium) jp| 

Cystofilobasidium infi rmominiatum IFO 1057 
(21) J r is*~x\ZT (Metschnikowia) JI 
Metschnikowia hawaiiensis IFO 10791 
Metschnikowla krissii IFO 1677 
Metschnikowla lunata IFO 1605 
Metschnikowia pulcherrima IFO 0863 
[0 0 3 0] (22) hU3^#yx7 (Trichospohell 
a) flg 

Trichosporiella flavificans IFO 1573 

(23) F7^P^X (Xanthophyllomyces) M 

Xanthophyllomyces dendrorhous IFO 10130 

[0 0 3 1 ] (24) 7\sy (Bullera) JS 
Bull era crocea IFO 10113 
Bullera sinensis IFO 10756 
Bullera pseudoalba IFO 10179 

[0 0 3 2 ] (25) Vx-V^teX (Fellomyces) H 
Fellomyces penicillatus IFO 10119 
(26) V a XXrt*s*s*}2* (Filobasidium) H 
Filobasidium capsuliqenum IFO 1185 
Filobasidium uniqut tula turn IFO 0699 

[0 03 3] (27) *^r^v>^7 (Holtermannia) 

m 

Holtermannia comiformis IFO 10742 
(28) 7r7 a 7 (Phaffia) @5 
Phaffia rhodozyma ATCC 66270 

[0 0 34] (29) n K h foy (Rhodotorula) K 
Rhodotorula qlutinis IFO 0695 
Rhodotorula minuta IFO 0715 
Rhodotorula rubra IFO 0870 
Rhodotorula aurantinaca IFO 0951 

[0 03 5] (30) (Sporidiobolus) 
S3 

Sporidiobolus samonicolar IFO 1035 
(31) X#P#a ^-fcX (Sporobolomyces) ff 
Sporobolomyces salmonicolor IFO 0374 
[0 03 6] (32) $ j V*7'isZ (Williopsis) H 
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Williopsis californica IFO 0800 
Williopsis satumus IFO 0895 
Williopsis satumus IFO 0941 
Williopsis satumus var. saturnas IFO 0125 

[00 3 7 ] (33) *f4377si37s (Zycpascus) 13 
Zyqoascus hellenicus IFO 10184 
(34) P^^X^'j^^A (Leucosporidium) H 
Leucosporidium scottii IFO 1924 

[0 0 3 8 ] (35) ^ £ VtP A V (Myxozyma) H 
10 Myxozyma lipomycoides IFO 10351 
(36) PUytry (Kloeckera) M 
Kloeckera africana IFO 0868 
Kloeckera apiculata IFO 0151 
Kloeckera cortis IFO 0633 

[0 0 3 9 ] (37) (Bacillus) 11 ; 

Bacillus amyloliquefaciens IFO 3032 
Bacillus pumilus IFO 3030 

[0 04 0 ] (38) Z$y jUayiiZ (Staphylococcu 

s) m ; 

20 Staphylococcus epidermidis IFO 3762 
Staphylococcus aureus IFO 3060 
[0 04 1 ] (39) 7^D37*X (Micrococcus) 

M; 

Micrococcus luteus IFO 3067 

(40) X*i/iftrt9f-Vyj» (Exiquobacterium) H ; 
Exiquobacterium acetyl i cum IFO 12146 
[0 04 2] (41) :/UfcV^r ij^A ( Brevi bacteriu 
m) H 

Brevi bacterium divaricatum NRRL2311 
30 Brevi bacterium fuscum IF012127 
Brevi bacterium linens IF012171 

[0 04 3 ] (42) T;U*7 «; V** (Alcaliqenes) H 
Alcaliqenes faecal is IFO 13111 
(43) t/^Uy (Gibberella) Jg ; 
Cibberella fujikuroi IFO 30336 

[0 044] (44) Ax-J\, (Mucor) jg ; 
Mucor iavanicus IFO 4570 
(45) Wxr;^ (Haloferax) Ji 
Haloferax volcanii IFO 14742 

40 [oo4 5]^cDffe, *m$-cm^z>zt<D-c?*z>>fv 
-)i^(Dy'\s~)i7)i^~)i<Z£m?Zdk^t br 

&£, 7ts#W3~isO A (Aciculoconidium) JS, ^> 
*»r^7 (Bensinqtonia) Jg, #7 U tflf -T V (Botr 
vozyma) ~J\sv % S x teX ( Brettanomyces) Jg, 
yfD;^^ (Citeromyces) ZyVZtfy (Clavi 
spora) T V try (Dekkera) I. rvtf^X^X 
(Dipodascus) PL xUvX^X (Eremascus) i 
[s*Tis?& (Eremothecium) Jg, I'JXP^'JA 
50 (Erythrobasidium) Jg, ^yizXy (Hansenula) Jg, 
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-f-tf^x^T (Issatchenkia) Jl, 7CJ v 7? Ztfv 
(Kloeckeraspora) H. 33'<i7 ( Kockovael 1 a) 
m. 37"vi7 (Kodamaea) H.. 7;l/7-?y$-feX (Ku 
rtzmanomyces) H, PrOS-teX (Lodderomyces) Ji, 
^■^-fei^T (Malassezia) IS, (Mortie 
rella) H. v^+r (Mrakia) IS. + YV=-7 (Nadso 
nia) 1, i-iJ-tfyxT (Nakazawaea) IS. '<->VU> 
(Pachysolen) d. OKX^'Ji^OA (Rhodosporidiu 
m) H. (Saturnispora) H, is*/-?? 

X \-X#>)#> (Schizoblastosporion) IS. Xtfcm" 10 
+ 7 $7 (Sporopachydernria) H. X-?7t^7X#X 
(Stephanoascus) JS, X-f'Jvf-S-feX (Sterigmatom 
vces) IS > X f U V h X # 'J >* A ( Steri gmatospori d 
ium) IS. ->>«i<i>^ S-feX (Sympodiomyces) IS. s >> 
#^5 3i/^ (Sympodiomycopsis) IS. H"dV7 % > 
X (Triqonopsis) Si, 7f t^7 (Tsuchiyaea) JS, 
7*/Alx7 (Tsukamurella) H. -fv7-tf^7 (Yanada 
zyma) JS. (Zygozyma) JSHttlS^Saffil* 

[0 04 6] ^«c*»wcfflosaa«io««K:o»,>r 
mith. m.®z%mtz>tmtLximi%, en 6 

mi (?sb*8S(. *5c±sm e^bssi) © 

»«©Jgf»C-«a«JJ5ci>ifcGitt*YM«*, KY 
Y P DO«J*«BE*J, MM • Sdifi • • 7— 

*7©if£. KB&tfll. LBOJgJtt. HVO^it^^) 

[0047] &3Rjg£ L,rBM(**s»fbL-4WC*5^ 30 

C*l6©fteK:. iiWKJttT. fctfltttS. #JS 

[0048] «fife»©«RtCj:o"CJlft*#. 

fiS20~40'C. Jr*)#SL<«25-35*CK:TpH 
5-9?fT9C£*'S?£U>o Sfc. tk£ft09a<Cj£; 
UTlWRTT<>ff«T"C4>l»-fhMf9Ci*i-C»* 40 

i6ffl(£& £ 5CEE D T 7 - U- ;U7 JU 3 - ;l/©4*fi*i« A 
CCtt & £ 5 KSJt-r 5 C £ #fig-e& 4 C £ 

[0 04 9] *^WK*Jtsr«. 7'U^;U7;U3-JKD 

zGtmt&vtmoz 77 u>£BS»jiH§tt*ffiTXB 
b. jwtwtcB^i'ru^fiSiBPSiisJWietttcjisin so 



#RI2 0 0 2-300896 
12 

t StiCCfcOfrS. *fcX77U>4M^*W-r5^ 
t&tom? 5 X 7 7 U >£$i?»«£^ £ ASMic^S! 
XBttK-T * C £ ttJ: r>T 6ft 5 C £ #T> t 6. 

[oo5o]x?7u >-&mmfmmzigmicmmb 
igmzmms* m^z>zt>7i<>£rimmmmiti 

XU, ftlCWi'MZtlte^tf, tfRBBSM; BSM-187745 (T 
oxiocology and applied pharmacology, 1987, 145, 91 
-98.USP 5470845-^0 . SQftD (W3k¥ 8-508245 

[oo5i] tmmcommmtLTMimicttu, mo. 
001-0.02% vtmmhmcmmttxtt*. < . u < 

Bo . 005- 0.02%3&5cfcl^ C ft 6 ©ESSflBig^BBIftB* 

[0052] ^mnviio^x-yv^r^zi-^^m. 

•S C £ tc J: o X , 7' U -;l7;b 3 - Jb?:B(**XBtS* 

[0053] mm±.mmftfrh?v~>\>7 )\>-3-)\<&% 

mic&itwzi"} j**3t!&ffimt7)\>*} <) 7 * x 

^©itS'JK-cftiffl-rs. *fc. ^#«(*ii^^67-ux 
;u7;b3-;u*Sgmr*K:«. m>i>ftMicxmmLtcW 

* xv 7 *t~vzm7LX$muc&. 
>. ^^7-jn?©jgsi]{cr}4ffl-r*. sfc. ±ie©?g 

[ 0 0 5 4 ] Jiffi©^. 7;b*'J7*X7r 7— fe'£& 

- 7*7 - * - )MDm$m £ 1 1 ff^-r s 7 7 ju * *>;u 

■n. 7r;i'*y-;i'Riy'7'7-;uy7-*-;i'©4jSa 
«r±lf5©{CWJBJ-C*S. 7*X7r 7--f2'£L.r«. 
S^©Ktt. d3lfS-0 : 7^*Utt7 : tX7y 7--fe'^# 
AH»4*©7^*;1/7*X7t 7--t2A"W$ 
U>*'. ^f-h^tt7*X7T7-tf, SK* 

Mt7^77>-< ^«H7*X7t7— fe'^£ 
*ffil>rt«tt>. B*iSlEt*»gSI*lml3fc0»0. 

1 *tt-a+#fiHn a . -cgsstc; 

%tfJteA{f«tt>. Sfc. 1 0-5 0%©^ 5r7-;H?© 
7;b3-;l/^ttUTtt7k^)B^I$ ; Sr±lf C £ 
5. 

[ 0 0 5 5 ] *fc. a£^^f©aft»». rtfitt7 * x 
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[0 05 6] 

imm i j 

( i ) mwmvmm 

[0 05 7 ] SG+URA 



#7*r~X <**5 4ll) 50q 

YNB with Amino Acids (DifcoM) 67q 

(BIO 101 IncS?) 40mg 

3L)\,ziX7*U-)\,mWL 200/1 1 
[0 05 8] YM 



YM broth (DifcoH) CC200/Z KDx;l/=f*f* D 
YM + Ad e 

itnttCCMllsfc. 
[0059] YMQ 

(^jfr^lJ) 50q 
[0060] YMO-SS I 
WfflSQAD*^S (2.5mg/ml) £20mq/Lfc:&5<fc 5fc 
YMOL-SS I 

YMO^ClOmlCD^y-:/*^ ( + 5#-fS) 
ML, YMO-SS I £0«fcLTHBLfc. 
[006 1] YPDQ-SS I 

tcZ?T\/>&mmmSQf^®m <2.5mq/ml) £20mq 



Yeast Extract (DIFCCif) lOq 
Bactopeptone (DIFCCfg) 20q 
?>\,a-z (tvijJW) 50g 
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xm.m (i-mm) iomi 

x )l rfx r u - ;W§i8 200 a 1 

[0062] KY 

jRTpH5.5CclHBl/fc». H-f*>*r 1 LCCU 

Malt Extract (DIFCCSg) 5q 

Yeast Extract (DIFCCi?) 5q 

xjl/^f-a— ;l/j8fi£ 200/ul 
10 [0 0 6 3 ] KYO 

Mo-* (**^») 50q 

xmrn (tt/um) iomi 

[0 0 6 4] KYQ-SS I 

k y o%mt y a to * i/cx^ri/ >^eapi 

#SJSQAD7kigfifc (2.5mq/ml) *20mp/LtC3tcS <t 5 CC 
KB 

20 fcTF* 1 LK4:*>*CdiniL 2N*M{b^ h "J V A*» 

Bactopeptone (Difcoi?) 5q 

Yeast Extract (WfcoSD 5q 

SOU*-* ( + i]v4Wk) lq 

Kr^FO* (tft^SSO 0.7q 

Kj HPO4 (tiJv-iWk) 0.3q 

x;U rf^ r u - 200 u 1 

[0065] KBQ 
30 KBi&ttCCOT*3S»U Jft-f:*>*ri LfcU 

$01*3-* 50q 
(^*7>fS{) 10ml 
KBQ-SS I 

K B OfSift fc 7 * ^ * -jftffl l/cX^7l/> ^JSR 8*E 
WS»iSQAD*^ (2.5mq/ml) Sr20mg/LCCtcS J; ^ CC 

[0 06 6 ] LBO-SS I 
40 fc. &fi%. +^c^ift^^r^67^;l/^-^au 

fcX ? 7 U > J &^Pi^^JSQWK?§® ( 2 . 5mq/ml ) £20mq 



Yeast Extract (DIFCCf?) 5q 

Bactopeptone (DIFCCJU) lOq 

NaCl (tyiJjm) 5q 

'(t^J^S) 50q 

(*^*/-nK) 10ml 

x )i a x T n - 200/i 1 



[0 0 6 7 ] HVO-SS I 
50 «T«M*>*1 LKMBU 
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tcZZT U>^^l^JSQAD+C?§^ (2.5mq/ml) £20mq 

NaCl (t7*«) 156q 

MqCl 2 • 6^0 {tviJ-iWk) 13q 

W)S0 4 • 7H.0 (7^#^Sg) 20q 

CaCl, • 2hfeO(^#-f») lq 

KC1 (tvXJtl) 4q 

NaHC0 3 {t'ytljm 0.2q 

KBr (t^^-/ 13) 0.5q 10 

Yeast Extract (DIFCCSi) 5q 

(7^#>fK) 50q 

AIi4(t7^«) 10ml 

XJ^'XfD- 200 jU 1 
[0068] OM+CCC 

UTZ\LOWiJ*yMmz-. *-bt?l<-7btc 0 

>?)la-Z (rnvJU) 80q 

Yeast Extract (DIFCCii) 5q 

(7**75^S?) 12q 

KHjFC^ (ttfy^M) lq 20 

MqS0 4 • 7H 2 0 {tiJ^Am lq 

*-bz-)i (mw%m±m) is g 

x;u ^'x r n 200u 1 

+#K#X.T^6 7 A ;U£~MUcl5mq/ml 
(DCysocel (GL1^X>XR) mm^MMbtc 0 
[0 06 9] YPD 

KT41 Lfl&^^kKtiO;^ *-h?U— 70/t 0 

(ta^SK) 20q 
Bactopeptone (DifcoSlD 20q 
Yeast Extract (DifcoM) lOq 30 

x;i/r3XrP-;u^ 200 ^ 1 

[0 0 7 0 ] ( 2 ) i^il^^^^U^^T^n^-^ 

ig§t$2 .5m 1 4 1 8<Dmmx l 2 5 mmt^irgKA 
ft, ^ 7 ^>i?i§^#8tgGP centrifuqeT' 10 0 0 
rpm. 5#ji;[>U £$r U> 1 8 $mmx 1 2 5 

hU^ttBWHRtt (pH8.0) 0.5ml, *H«7* 
#U 7*X7 7 *~tf (^fflJSSl) 5 u I (2^-> 
b) 6 5W3 0«Uc. *±r+»«C» 40 

Slt^>^>2mlRW^y-;Hm 1 £fln 
X., +#(Ci&£SL ^^*v>»a*Ci^BISCP centrif 
uqeT' lOOOrpm, 5#ii^U ±*&»J©$rU> 

M^titt 3 0 0 /z l©^>*>fcffigjRU 
GC/MSffl^-rrJWRCCSg«)fc. 7*X7?^ 

- -fe'^g l ttt^ttH*©*^* 7 * * ? t * - # * 

[0 0 7 1] (3) a»iH^6©^U-;l/T^n-;l/ 
CDffltH 50 
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*8ft*S#rKl Om 1 £5 0m 1 n-^>y* *-:/{CA 
ft, s<y t>-?ym&W&>£M (Avant 325-1) T'6 0 0 

*0.5mHCiS3lim 1 Om 1 Xfc , ^7f{Cg 

0, «^«e^«iK^«ucw- 2 0 1 -cos* 

Ufc(*fr:10U l»«S»-3 0tW±%2 0»IBI 
fSOjIT ) 0 1 8*mmx 1 2 5mmHiMfK:#U 6 
mMOttfb^y*^^^*^ r 'J^»l» (pH 
8 .0) 0 .5ml iftjjt, ±IB (2) iBISCC? 

- b & l [5)*£<Df* ft 4 7 * X 7 7 3? - -fe* £ 

[0 0 7 2 ]© • ftttmoms 

mWmm.bmiZl 8<Dmmx 1 2 5mmt(Kf 
KAft, ^ v>R^/C^StSCP centrifuqeT' 1 0 
OOrpm, 5ftM&bW&*m&tc 0 6mM<D£ffcv 
y*^A%^tfhUXtt«»««(pH8.0) 0.5 
ml 3 Wtmrty*?*-? 

IC&btCo mmortvZV-X (S^vS? acid washed 
425<f>-600/im) £JJD;i, £#^«SSMulti -Beads Shoe 
ker M&-200X*$&Wbtc (gzfc : 2 5 0 0 rpm, 2 

0#) . 1 8 4>mmx 1 2 5mmH«ecc£:l*«U 
JJE (2) 4H«W17*^7t^— S«ffllSC«lllHi*ff 

<Digft & 7 * x 7 7 £ - v % m x & i > r tf o /Co 

[0 0 7 3 ] (4) yU^Jl/TJ^-i^atH 
et«2mHCl .2 5mU^>^ (*tt<?4) <b 
2m 1<D^>£> (i-ttv-O ilMjL+fttc$)l?v 9 

1500rpm, Sfi) . f-N^ 

febtc. CCOm, rt^WmtbX<Dl0ulV>Tt>S- 

[0074] (5) :/U^;U7JUn-JU<D#tt 
t - U 7 h ^ v * - Fttl?HP6890/5973 GC/MS^> X 7* 

CD-OU-yhSS: 250°C 
®fwf-££-Sg: 260°C 

M S Quad : 150°C 
MS Source : 230°C 

Lav Mass : 35 
ttiqh Mass : 200 
Threshold: 40 

(5W >t>x ^'>3>^7^-^ 
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f : a»-f >y**^a> 

^>^;US : 2 jti 1 
X7*'J ? hit: 1 : 20 

*7A: ta-l/-; KtfJjHP-5MS(0.25inn X 

30K V ^;UAii0.25/im) 

VT-fiZ : ^U^Al.Oml/nrin 
y;U^<> hf U-f : 2min 

: 115-C, l.5»«f* 
70/»r250*CS-CJ?ia, 2ftQffi 10 

7o/#T3oo°c$t#s. 7#{£# 

rtSPW: l-V^^xs-fr/xlts-jimi (iky 
mi) £&'WT;wtiOMi^M£AP5^~ : zv'v 

ESL 69VXSr-feU^5/3>L 1 -^>7 r *> r -;U (RT 
=3.39min) , *P'J K-;l/ (RT=3.86min) v 7r^V 
-Jl/ (RT=4.23min) % y7^^7^t"^ (RT=5.78m 
in) ©e-*ffi«*«#Ofc. fiaWiO-^f*^- 

;WcWf S tf- ^ffiBtitJ: ^iL/c 0 20 

[0075] c#*tt 2 ] m^mmmomm * 
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* [ 1 ] X&MM^^oftMTt&m&fc+mA^ (pYH 
MG122) (DftSg 

( 1 ) rcRCc<fc&w^oAjI^g^fi£T- (HMGTSfi 
-TO (D^P--^>y 

S. cerevisiae HKCl , ite j F-^n-^>^ s WTOcfc 
5&€tf-?/Co GenBankCC#>£S. cerevisiaefi^Ufcliie 
T- (T^-fe 7->3>7 v >^-M22002) (M. E. Basson, 
et al . , MoT . Cell . Biol . 8, 3797-3808 (1988) :@2?U 

S?U cn^rffl^r^OcDNA^^^^'J- (Clontech 
SjNo.CL.7220-1, S. cerevisiae DBY7464*) 

[007 6](€» , 7^7-(77>f7-l) : 5'- 
ATG CCC CCC CTA TTC AAC GGA CT-3 1 (12^J#^2 ) 
C*SSffllj7'-7^V- (7^^*7-2) ' 5'-TTA OGA TTT 
AAT GGA GOT GAC GG-3' (IE?lJ#-^3 ) 
PCRte. tiTOSl£iR*, 94°C 45#CO^tt. 55°C 1#<D 

h*3<HM*JMTofc. 
[0077] 



lOx ExTaq -;7r- (Sflijg) 

2.5 mM dNTP^ * 

5 u/Ml ExTaq (SffiJS) 

10 pmol ^7^7- 1 

10 pmol 2 

0.5 nq cDNA 



5 Ml 
4 Ml 
1 /il 



(3.2kbp) KKJttfWKSftfcO-C, -e©3.2kbpCDDMA 
K#*TA*a~~>^jiBftpT7B1ue T^2#- (Novaq 
en, Madison, Wl) &C^n-^>yO, Cft£pT7HMGl<fc 
btc 0 

[0 0 7 8 ] ( 2 ) pYHWC122©^» 
±fB ( 1 ) -Cf¥SL/cpT7HMCL*BamHL Sall&tf Seal** 
mbruC-CofiM^m^^- FTSafcT-HCTtBlO 
HlU Cft£pYES2 (Invitroqen, Carlsbad, CA) CDBam 
Hl-XholgPft{C^AU/c 0 ffettfcffl&x^^-^pYE 
S-HMGliL/c 0 &*J, pYES2«, L TBS 2 

Mm DNA<DorL RUily 9 r -XTSt^pJ^&GALllE^ 

[0 07 9] Jfc(C. HMG-CoAii^:^^g|5{4<!:^x6 



50 Micc-rs 

30 coli JM109^7fcll$Sft3tf> 7^X$ FDNAfcfHKL 
9T£>£ 0 

[0 08 0] 5 '-TTT CAG TCC CTT GAA TAG CGG CGG GAT 
-3' (IMH4) 

5*-TCT GAT CGT TTA CCA TAT AAA AAT TAT- 3 ' (Eftl* 
*5) 

t#6ftfc^£~£pY^l22£L</c 0 N 
5*38<fc 0 663T S y«JW«fc L./cWC-Co^7cB^«e^ 

40 [ 0 0 8 1 ] [ 2 ] HMG-CoAjl7t:S^MeT-hM31^ 77 
X = F pRS434GAPtt jEg O £ - ( pRS434GAP-hMC 
1) ©ffifi 

( 1 ) pRS405Tcyc , pRS404TcycCD^i{ (pRS^?*-^ 
ti*(D7* , 7 V-~-£$jl>FCR£tTo TfEI^L/Co 

[0 08 2 ] (^-Tv-) 
® CYClt-XK 

XhoI-TcyclFW : 5'^TGC ATC TCG AGC GCC GCA TCA TGT A 
50 AT TAG- 3 (I2^J#^6 ) 
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Kpnl-TcvclRV : 5 '-CAT TAG CTA COG GCC GCA AAT TAA A 
GC CTT CG-3' (E5U#-5|7) 
© CYCltXA 

XhoI-TcyclFW : 5 '-TGC ATC TCG AGG GCC GCA TCA TGT A 
AT TAG-3' (K?Wf8) 

Apal-TcyclRV : 5 '-CAT TAG GGC CCG GCC GCA AAT TAA A 
GC CTT CG-3' (E5»J##9 ) 

[0083] (PCR*tt) 
£#M : pYES2 (invitroqenttS) O.luq 
7 4*7— : 50 pmol primer DNA 10 
JSJS® : 1 X pf u buffer with MqS0« (Promeqa, Madi 
son, Wl) ,10 nmol dNTP,1.5 u Pfu DNA polymerase 

(PromeqaSD ,lu~\ perfect match polymerase enhan 
cer (strataqenetj) 

Sr^tnoui jg« 

&j£:95°C2# (95°C,45&\ 60°C,30&\ 72°C,1#) 
X30lf>f *?)172°C 5ft, 4°C^ YvV 
ilBOOT'WaUfcDNA^tl-th. XholiKpnL X«Xho 
iiApaTCtfJKU TtfU-Zr)l>mW<W8)V2SQ bpCDD 
NARJtSrfWRU CYClt-XKRc>'CYatXAiL/fc 0 pRS405 20 

(StrataqeneSS) ©XhoI~KpnI^{4CCCYat-XK^: . pRS40 
4 (Strataqeneif) ©XhoI-ApalSfl&CC CYCltXA^ ff A 
*h*hpRS405TcvcSa e pRS404Tcyc<!:Lfc. 

[0 0 8 4] (2) «^:/P*-*- <™3p) ©HK 
Saccharomyces cerevisiae YPH499 (Strataqene?±!$D 

tdh3p (pgk) -z^ttotmRzm 

[0 08 5] (y'u-?-) 30 
DNA7*^V- 100 pmol 

SacI-Ptdh3RV : 5'-CAC GGA GCT CCA GTT CGA GTT TAT C 
AT TAT CAA-3' (@E^J#-^ 1 0 ) 

SacII-Ptdh3RV: 5'-CTC TCC GCG GTT TGT TTG TTT ATG 
TGT GTT TAT TC-3' (ffiflJS^ 1 1 ) 
[0 08 6] (PCR^ff) 

ISM : Saccharomyces cerevisiae YPH499 (Strataqene 
«) 

y^ADNA 0.46/iqSJSgjft : 1 XExTaq buffer (Takar 
a), 20 nmol dMTP,0. 5 u ExTaq DMA polymerase (Takar 40 
a),l ul perfect match polymerase enhancer€:^t?10 
0/il SSS 

£j£ : 95°C 2ft (95°C, 45 8\ 60°C , 1 ft, 72°C , 2 
#) X 30? A Z ;U72 C C 4# , 4Uh'^ 
Jfifi t DNA?: Sad i SacIlT'^JBft U 7 ii P - * y )im 
WfrW)V680 bp0DN/\WJt£ffiSiU TDH3p& Ofc. 
[0 0 8 7 ] (3) 2uDtmmm^mm(2uOnSH) (D 

mm 

pYES2 (lnvitrogerv}±$!D £SspI<hNhere^f&fl£v 2ju DN 
JiHHHttj£ (2Mori)«r^tfl.5 kbpKM-^T^D-^ 50 
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y^mm^ttcciowsfL, Kieno^»r¥?t*Sfb 

U C<DDN/#tt£2w0riSN£b/£ o 
[0088] (4) YEpS**!'***- (pRS434CAP, pR 
S435GAP) Oi^U 

pRS404Tcyc&c>*pRS405Tcyc ; £: BAP ( bac teri al al kal i ne 
phosphatase, Takara) ®SL/cNaelSP{i^2/x0riSN?: 
*PAU E. coli SlAHCCJgmfcftSL y'^Zl KDNA4 
^i{L/c 0 Ctl£. Drain iEcoRL HpaL 3?i*, PstI 
iPvuII(C«t»)W»rf*T^P-^y;U«aa(«FL. 2/ior 
i©»A£*©fi*£*x**Lfc. fP»L/cpRS404 Tc 
ycSt>'pRS405TcydC pYES2 £|aJC-fo]c*'&C2ji ori#f¥A £ 
n/c^^^ 5 K£^tl^ftpRS434Tcyc2aOriRc>*pRS435 
Tcyc2jLi0riiL//c o KpRS434Tcyc2/z0riRc>*pR 
S435Tcyc2aOri<D2«07*'5X * K<DSacI~SacIl9${iCC 
fe^7*P^:-^-?r^^BTK*TDH3p^}f AL, pRS434GAP 
Rtf pltt435CAP£^ft^ftf#fc> «E [ 1 ] ( 1 ) <E>pT7 
HWCl*SmaIiSain?«JIKa, 7^a-X^HtM)t 
3.2kbp©HMGlite : fK.M- i &*ll!bfco Cft£pRS434GAP 
CDSmal- SallgMi^AU pRS434GAP-HMGl£f#/c 0 
[0 0 8 9 ] [ 3 ] GGPP&JSaBRSfc^BTSl* 7'^* 
£ FpRS434(AP&Cftf£L/c^£- (pRS434GAP-BTSl) 

( i ) #7~)i??~)ii:v>m&ffim&Brf- Brno 
*p-.=.># 

S. cerevisiaeOGGPP^^cg^iSe^ BTSlitfrf (E5U 
#^12) <7>?P WT©J:^(Ctf o/c D GenB 
anktC*&S. cerevisiaei^GGPP^JSXB^afe? (T 9 
•fe ^>3>^>^'-U31632) (Y. Jianq, et al . , J. B 
iol. Chem. 270 (37), 21793-21799 (1995)) <DfW$R£ 

m^Xm&Octmv 4 'J- (CL7220-1) £l§M<t L 
/cPCR^rtf o/c e 
[0090 ] \&88M7*7 A V- : S'-ATG GAG GCC AAG 
ATA GAT GAG CT-3* (gJ?U##13) 
CRSfflJ:^ A V- : 5'-TCA CAA TTC GGA TAA GTG CTC 
TA-3' (E5MW14) 

PCRte, Perfect match (Strataqene)£ffiffl U 94°C 45 

fcto^tt, 55°c i»(7)r^-u>ysc>'72 o c 2^©f#s 
ziyj zbtuxchziovj zMj-itc. sworn 

(ifti.Okhp) *ittBStifc©r\ BTSlWJt£TA^P- 
^ > y oj^ & pTSBl ueT^ ^ ^-(C^a^>^l/c 0 
[009 1] ( 2 ) pRS435GAP-BTSlCDftSS 
±E ( 1 ) (Z)pT7BlueT^^^-?:BamHL SaH^SLTB 
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^rpYESGGPSiL/Co pYESGGPS^rBamHliMluir'^JBrL, 

r a p - x y;ma^»tc * o 1 . 3kbp»fK- ^«s? u fc. 

Cn^THUlS [ 2 ] ( 4 ) ©pRS435GAPCDBamHI-MlulK:J$ 
Ab> pRS435GAP-BTSl<i:L/Co 
[0 0 9 2 ] [ 4 ] HMttttQM 



21 

ff 6tl/cpYHWG122, pRS4 34GAP-FMG1& C>'pRS4 3 5GAP-BTS1 
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-)l>\rQn) EL 




If MIS-4- 


-)V ( GGOH) £M Cmfl/L) 









am 


FONo. 






B 


ttttioBS 




a* 


! NOH 


FOH 


GGOH 


NOH 


FOH 


GGOH 


Ambmshzyma ambmaiaa 


10635 


oo 


ai 


1.5 


ao 


ao 


07 


24 


YPDO-SSJ 


Arnbroatozytna ntonoapota 


10751 


ox 


ix 


03 


ox 


4£ 


1.4 


24 


YM0-S61 


A/nbrosfafytna phtforttofna 


184? 


ox 


0.6 


02 


ao 


16X 


OA 


24 


YMO-SSI 


Ambroahtyma p/atyppOa 


10752 


ao 


1.7 


0.1 


0.0 


48.6 


1.4 


24 


YMO-SSJ 


Bansingtonia tntorrnadts 


10178 


ox 


1.6 


07 


0.0 


2.9 


6.2 


24 


YMO-SSI 


Botryozyrrm namatodophffa 


10830 


ao 


2.5 


0.3 


ao 


5.6 


ZA 


24 


YPD0-SS1 


Brsttanomycas anomaJua 


0827 


ao 


18.0 


0.4 


06 


16.7 


OX 


24 


YMO-SSI 


BrwUs/wmycaa bnucoJfortsis 


0797 


ao 


4.7 


05 


ox 


02 


0.0 


24 


YMO-SSI 




1073B 


ox 


0,1 


1.4 


ao 


200 


OX 


24 


YMO-SSI 


Button crooaa 


10113 


ox 


7.4 


05 


ox 


16.1 


05 


17 


YMO-SSI 


Buffers smansis 


10756 


0.1 


04 


IX 


ai 


1.7 


12 


24 


YMO-SSI 


Cttarofnycas fnatrftortsit 


0651 


0.1 


2.0 


0.4 


ox 


07 


OX 


24 


YMO-SSI 


Ciaviapora tutftafuaa 


10058 


OX) 


1.0 


03 


ai 


02 


01 


24 


YMO-SSI 


Cy&luf3obaaidiuffl mfumomittMttM 


1057 


5.7 


14.9 


2.6 


108 


48.4 


3.6 


24 


YMO-SSI 


Debaryomycaa occidantafia 


1842 


ao 


a7 


02 


OX 


04 


4.1 


24 


YMO-SSI 


Dakkara brwtaOanaia 


1590 


ao 


3.7 


02 


ox 


15.7 


ao 


24 


YMO-SSI 


Chpodaaous artmBanaa 


10804 


ao 


A2 


01 


ox 


22 


02 


24 


YMO-SSI 


Dtpodaactta tatraaparma 


10810 


ao 


1.7 


06 


ox 


9.8 


2.5 


24 


YMO-SSI 


Eramaacua albus 


10811 


ao 


OX 


4X 


ox 


OX 


3.6 


24 


YMO-SSI 


Etaotaacua fartiSa 


0891 


ao 


ao 


ao 


ox 


0.4 


OX 


24 


YMO-SSI 


Eramothaoum gossypii 


1355 


ao 


as 


ao 


ao 


4.4 


09 


24 


YMO-SSI 


ErythrobaskSum hasetamanum 


1058 


--°.0 


05 


IX 


ao 


00 


08 


24 


YMO-SSI 



1* 


IFO No. 




1 mTmB i4iibay - 


(°C) 


«« 


NOH 


FOH 


GGOH 


NOH 


FOH 


GGOH 


Hanseniaspora guilliermondii 


1411 


0.0 


1.4 


01 


ao 


1.3 


0.0 


24 


YMO-SSI 


Hansamaspora uvarum 


10833 


01 


15.3 


2.9 


0.4 


11.1 


08 


24 


YPDO-SSI 


Kloeckeraspora vinaaa 


1415 


04 


3.4 


03 


0.7 


1.2 


OX) 


24 


YMO-SSI 


KoekovaaMa imparataa 


10522 


ao 


3L2 


3.5 


ox 


105 


12 


24 


YMO-SSI 


Kodamaaa ohmari 


0202 


ao 


7.7 


1.6 


0.1 


13,7 


4.7 


24 


YMO-SSI 


Kurtzmanomycaa nactairai 


tone 


ao 


01 


01 


ao 


ao 


OX 


24 


YMO-SSI 


Lauoosporidkim scottil 


1924 


0.2 


32.8 


1.3 


07 


5.2 


00 


24 


YMO-SSI 


Lodderomycaa ahngisporva 


1676 


01 


14X 


2.0 


01 


15.7 


0.0 


24 


YMO-SSI 


Matassazia furfur 


0856 


ao 


42 


0.1 


ao 


08 


0.1 


30 


YMOO-SS! 


Matachnikoma hawaSamia 


10791 


ao 


OX 


03 


ao 


ao 


02 


24 


YPDO-SSI 


Matschn&owia krissti 


167? 


ox 


u 


0.1 


ao 


21.0 


0.0 


24 


YMO-SSI 


bfatacfmffcowfa tunata 


1605 


ox 


5.1 


1.0 


03 


31.9 


5.9 


24 


YMO-SSI 


MatachnScowia pukharrima 


0863 


ao 


105 


02 


01 


104 


02 


24 


YMO-SSI 


Mr&alr&da 


1926 


0.5 


25X 


03 


03" 




Of"" 


12 


YMO-SSI 


Myxozyma (ipomycoidas 


10351 


0.7 


23.3 


5.4 


1.3 


35X 


1.1 


24 


YMO-SSI 


Nadsonia commutata 


10029 


ox 


01 


OX 


0.0 


02 


00 


17 


YMO-SSI 


Paobysohn tarmophitus 


1007 


ox 


01 


01 


ox 


IX 


1.4 


24 


YMO-SSI 


Pichia burtonu 


10837 


ox 


3.0 


1.1 


0.0 


7.5 


1.7 


24 


YMO-SSI 


Pfehia misumaiansia 


10221 


ox 


20.8 


1.8 


1.0 


14.5 


ZO 


24 


YMO-SSI 


Pichia ofunaansis 


10709 


0.0 


0.1 


01 


ao 


OX 


00 


24 


YMO-SSI 


Piohta pfjpori 


1290 | 


0.5 


5.1 


06 


0.5 


8.4 


06 


24 


YMO-SSI 


Saccharomycas tranavaafansta 


1625 


0.1 


0.0 


ao 


ox 


OX 


0.0 


30 ! 


YMO-SSI 
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W7-}lSf?=*- ;U(GGOH)£«(m«/L) 


K* 


No. 


«#3BS 






tit**. 


NOH 


FOH 


GGOH 


NOH 


FOH 


GGOH 


rt) 


'a'B 


AckuJoconkSum aadeatum 


IFO 10124 


0.0 


21.3 


1.4 


0.0 


26.4 


2.3 


24% 


YMO-SSt 


BuQara paaudoaJba 


IFO 10170 


0.0 


11.0 


2.0 


ao 


40.7 


16.0 


24% 


YMO-SSI 


Candkh aJbieana 


IFO 1060 


0.2 


108.8 


3.5 I 


ae 


32.9 


47 


30% 


YMO-SSJ 


CantSda giatrata 


IFO 0741 


0.3 


19.6 


0.6 | 


3.2 


70.1 


42 


30% 


YMO-SSJ 


Candida pM&mpndB 


IFO 0566 


0.0 


as 


OS 


ao 


4.2 


1.1 


30% 


YMO-SSJ 


Candida totormodb 


FO0761 


0.0 


56.2 


2.5 


ai 


87.0 


02 


30% 


YMO-SSI 


Candida katyr 


IFO 0706 


0.3 


28.2 


2.0 


0.7 


15.8 


2.9 


30% 


YMO-SSI 


Candida krusai 


F0 0941 


0.5 


37.9 


4.0 


3.7 


7.8 


8.0 


30% 


YMO-SSI 


Candida tamds 


IFO 0716 


0.0 


2.2 


0.2 


ao 


31 2 


12 


30% 


YMO-SSI 


Candida otitis 


IFO 0819 


0.2 


42.2 


5.5 


as 


52.5 


11.1 


30% 


YMO-SSI 


Cryptoooccus humiooia 


IFO 0753 


0.2 


6.3 


2.0 


ao 


0.3 


3.3 


30% 


YMO-SSI 


Oyptvcoccvs tarreuw 


IFO 0727 


0.0 


\2 


0.1 


0.2 


IS 


0.3 


30% 


YMO-SSI 


Dtbatyomyva castoSS 


IFO 1359 


0.0 


11.4 


1.1 


0.0 


28.8 


4.6 


30% 


YMO-SSI 


FaHomycas pttnk&stua 


IFO 10119 


0.0 


2.9 


0.3 


0.1 


45.7 


4.4 


24-0 


YMO-SSI 


FSobaskSum capsub'ganum 


IFO 1185 


0.0 


51.0 


1.1 


0.2 


106.6 


16 


24% 


YMO-SSJ 


FitobaskSum uniguttutatum 


IFO 0699 


0.0 


28.7 


1.3 


0.4 


65.4 


8.9 


24% 


YMO-SSI 


Kioackara cortis 


IFO 0633 


0.4 


42.8 


23 


\2 


62.1 


12 


OIJ \* 




Hottarrnarvua com/fbnnfa 


FO 10742 


0.0 


25.4 


2.8 


1.1 


50.7 


8.4 




YMO-SSI 


Khn/varoinycaa mandanus 


FO 0617 


ao 


16.6 


0.8 


0.4 


35.1 


5.0 


30% 


YMO-SSI 


Phaffia rbodogyma 


ATCC 66270 


0.0 


12 


0.1 


05 


108.7 


5.8 


24% 


YMO-SSI 


Picfua anomata 


IFO 0146 


0.2 


34.8 


2.6 


02 


7.4 


4.3 


30% 


YMO-SSI 


Prchia fabtano 


FO 1254 


OX) 


14.3 


1.5 


0.2 


01 


42 


30% 




Ptofpa farinose 


FO 1 0O3 


ao 


12 


0.6 


ao 


11.1 


1.6 


30% 


YMO-SSI 


PkMajadinS 


FO0B87 


0.0 


211 


2.0 


ai 


24.6 


13 


30% 


YMO-SSI 


Phhsa polymorph* 


FO0195 


02 


21 J 


12 


04 


0.8 


5.2 


30% 


YMO-SSI 


PkMa sHvicota 


FO0607 


02 


10.6 


1.6 


OB 


29D 


4.2 


30% 


YMO-SSJ 


-fcnllLT ii /kiss 1 t\ — 1 1 «L » • 

^QUh— ^MNOHK TtM^V 


-n.(FOH)&rjy9-^UW-^-;U(GGOH)^«(rng/U 










No. 










! NOH 


FOH 


GGOH 


NOH 


FOH 


GGOH 


(%) 




fihodotoruia ghitmia 


FO0895 


0.0 


3.8 


0.2 


0.0 


14 


0.3 


30% 


YMO-SSI 


Rhodotowta mtnuta 


FO0715 


03 


6.6 


12.0 


3.4 


5.0 


07 


30% 


YMO-SSJ 


Rhodotonda rubra 


FO 0870 


0.3 


5.5 


10.8 


15 


4.4 


214 


30% 


YMO-SSI 


Saccharomycaa oaravhiaa 


JFO025B 


0.0 


22.3 


0.6 


0.4 


77.5 


1.9 


30% 


YMO-SSJ 


Saocbarwnycat oarwdaJaa 


FO 2347 


0.0 


18.8 


a7 


01 


36.5 


1.4 


30% 


YMO-SSt 


Sacchavomyvodaa tudtaxga 


FO 10038 


0.0 


3.3 


02 


01 


15.5 


0.4 


24% 


YMO-SSI 


Sacoharwfiyoopsts farmantarta 


FO 10772 


0.1 


41.4 


1.9 


0.3 


37.9 


3.1 


24% 


YMO-SSI 




FO 1035 


ai 


1A 


1.1 


ai 


42.3 


8.4 


30% 


YMO-SSI 


Sporobofomycoa aafrnoncotor 


FO0374 


ai 


208 


14 


0.5 


35.7 


14.4 


30% 


YMO-SSJ 


TrfchoaporiaBa fiavifcana 


FO 1573 


ao 


ao 


0.0 


02 


31.5 


3.0 


24% 


YMO-SSJ 


Tricboaporon pordctSatum 


JCM 2171 


ao 


1.7 


0.6 


ai 


1.7 


0.0 


30% 


YMO-SSI 


WOSopala caSfomha 


IFO 0800 


10.1 


85.7 


4.7 


105 


901 


5-2 


24% 


YMO-SSJ 


MBhpab aatumus 


IFO 0395 


as 


59.1 


9.0 


1.6 


69.2 


111 


30% 


YMO-SSI 


Yamadazyma farinosa 


FO0459 


ao 


12 


Oil 


ao 


208 


22 


30% 


YMO-SSI 


Zygooacus he/forvcus 


FO 10164 


ao 


19 


01 


ao 


32.4 


2.7 


24% 


YMO-SSI 



[ o 1 1 3 ] m i ic^T$L£mmw<Dimte, Fimic^ 
-r&mm x ^ r u y^mmmtmm (sqad, b m 
s) *»u/cJSifecc-c3o°a Asmimbtc. fsm± 
mmft (iia), wimft (su b ) o^u^r 

7c e SQAD. BMSCD^ttlZmmtZCtlC^^X 
m&oy'is~)ir )l?-)l<0£Mktf±.mbtc Q Sacc 
haromycopsis fibuligera IF01665f$CDJ: 5 CC, ji^CD 40 
V* U ^ )V7 ;to - )l><DQLmtf£ < W&> e & c> 

tc 0 

y^$mmmm\ (sqad) ^mucKB+ \%% 
yy $-vfim*ft~>tc 0 miofeMtmmt, imic 

te^zbSQAD<DmMc£^ryy)i%y~)i£m<D 50 



[oils] m3^t^mmm>mtit. zzru 
y&immsmim (sqad) «r*h*nw/nLfcYM 

iS* (*3 a) X«YM+ l%*MjStgtft («3 b) K 

r3o°c. 4Bmmuc 0 mm±mmft. mwmw? 

7^)Wr5^*-)l) VtlltiiOfSlMty * r 

[0116] *4«C^Ta4«a*©e«« 1 X^7U 
>^JiSB3RIH*»J (SQAD) ^r^n^n^JDb/cY 
M, KB, KYtm ($4a) . XteYM, KB, KY 

+ 1 %*wmm (a 4 b ) tcr 

/Co i»±flMft. mm^<Dy^^)V7)ia^)[r <* 
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* [o 1 1 9] «7«i7sr«ft«j«»©e»«. x^ru 
>£jmmmm (sqad) zzti^timmutcYP 

DO-SSI, YMO-SSI. LBO-SSIX^H 
VO-SS IigiW* mtCTjktU&tCX* 3-lOHffl 
(«7aRt>'«7b) Xtt3^9BIH (87 c) 

So 

[0120] 

[0121] 
[B2?'J«] 
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b±mm*mmuc3kv\z&m&im< . s/csqad 

O^ttKt £ n X 7' U r. ;U r ;u ^ - ;WD£Btt#Ub# L , 

[0117] *5«C7n , rak*»Btt<z)««B 1 J**7U 
>£SW*IB«*J (SQAD) «:*ti*ti«Bttll/fcYM 

(S«±»H», <D?l>~)l7)l>*-)\, (* 

owHjcDKScu*? * r *—tftea*tT^fc. urn 

fc S QA DOaSJDCC <fc ~oXy'ls~)l>7)l3-)UD£&& 

[0118] S6cc^-r«4«jH»oe««. x^ru 
>^e^pis»j (sqad) ^r^n^nmttiL/fcYP 

DXttYMigtftCC. 5%^;l/3-* k 3%*siik o.i 
%7r#y-;u LGi09£Ssflnu SIS^S&tcr30*cr'4 

-l 0BHiJg«ufc o (£#±«h#. mm 
r^u^;i/r^n-ji/©4Stt*i±su/t. *2o 

SEQUENCE LISTING 
<110> TOYOTA J I DOSHA KABUSHIKI KAISHA 
<L20> A method of producing prenyl alcohol 
<130> P01-0873 
<L50> JP 2001-21547 
<L51> 2001-01-30 
<160> 14 

<170> Patentln Ver. 2.0 
<210> 1 
<211> 3165 
<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 

<221> CDS 

<222> (1)..(3162) 

<400> 1 

atq ccg ccg eta ttc aag gga ctg aaa cag atg gca aag cca att gec 
Met Pro Pro Leu Phe Lys Gly Leu Lys Gin Met Ala Lys Pro lie Ala 

15 10 15 

tat qtt tea aga ttt teg qcq aaa cga cca att cat ata ata ctt ttt 
Tyr Val Ser Arq Phe Ser Ala Lys Arq Pro He His lie He Leu Fhe 

20 25 30 

tct eta ate ata tec oca ttc get tat eta tec qtc att caq tat tac 
Ser Leu He He Ser Ala Phe Ala Tyr Leu Ser Val He Gin Tyr Tyr 

35 40 45 

ttc aat qgt tgq caa eta qat tea aat agt gtt ttt gaa act qct cca 
Phe Asn Gly Trp Gin Leu Asp Ser Asn Ser Val Phe Glu Thr Ala Pro 

50 55 60 

aat aaa gac tec aac act eta ttt caa gaa tgt tec cat tac tac aga 
Asn Lys Asp Ser Asn Thr Leu Phe Gin Glu Cys Ser His Tyr Tyr Arg 



48 



96 



144 



192 



240 
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65 70 75 

gat tec tct eta qat qqt tqq gta tea ate ace 
Asp Ser Ser Leu Asp Glv Trp Val Ser He Thr 

85 90 
qaq tta cca qcc cca cac cat tac tat eta tta 
Glu Leu Pro Ala Pro His His Tyr Tyr Leu Leu 

100 105 
aqt cct aat qaa act qac tec att cca qaa eta 
Ser Pro Asn Glu Thr Asp Ser He Pro Glu Leu 
115 120 




«fB2 002-3 00 89 6 
56 

80 

qcq cat qaa qct aqt 288 
Ala His Glu Ala Ser 

95 

aac ctq aac ttc aat 336 
Asn Leu Asn Phe Asn 
110 

qct aac acq qtt ttt 384 
Ala Asn Thr Val Phe 
125 



qaq aaa qat aat aca aaa tat att ctq caa qaa qat etc aqt qtt tec 432 
Glu Lys Asp Asn Thr Lys Tyr He Leu Gin Glu Asp Leu Ser Val Ser 

130 135 140 

aaa qaa att tct tct act qat qqa acq aaa tqq aqq tta aqa aqt qac 480 
Lys Glu He Ser Ser Thr Asp Gly Thr Lys Trp Arq Leu Arq Ser Asp 
145 150 155 160 

aqa aaa aqt ctt ttc qac qta aaq acq tta qca tat tct etc tac qat 528 
Arq Lys Ser Leu Phe Asp Val Lys Thr Leu Ala Tyr Ser Leu Tyr Asp 

165 170 175 

qta ttt tea qaa aat qta acc caa qca qac ccq ttt qac qtc ctt att 576 
Val Phe Ser Glu Asn Val Thr Gin Ala Asp Pro Phe Asp Val Leu He 

180 185 190 

atq qtt act qcc tac eta atq atq ttc tac acc ata ttc qqc etc ttc 624 
Met Val Thr Ala Tyr Leu Met Met Phe Tyr Thr He Phe Gly Leu Phe 

195 200 205 

aat qac atq aqq aaq acc qqq tea aat ttt tqq ttq aqc qcc tct aca 672 
Asn Asp Met Arq Lys Thr Gly Ser Asn Phe Trp Leu Ser Ala Ser Thr 

210 215 220 

qtq qtc aat tct qca tea tea ctt ttc tta qca ttq tat qtc acc caa 720 
Val Val Asn Ser Ala Ser Ser Leu Phe Leu Ala Leu Tyr Val Thr Gin 
225 230 235 240 



tqt att eta qqc aaa qaa qtt tec qca tta act ctt ttt qaa qqt ttq 768 
Cys He Leu Gly Lys Glu Val Ser Ala Leu Thr Leu Phe Glu Gly Leu 

245 250 255 

cct ttc att qta qtt qtt qtt qqt ttc aaq cac aaa ate aaq att qcc 816 
Pro Phe He Val Val Val Val Gly Phe Lys His Lys He Lys He Ala 

260 265 270 

caq tat qcc ctq qaq aaa ttt qaa aqa qtc qqt tta tct aaa aqq att 864 
Gin Tyr Ala Leu Glu Lys Phe Glu Arq Val Gly Leu Ser Lys Arq He 

275 280 285 

act acc qat qaa ate qtt ttt qaa tec qtq aqc qaa qaq qqt qqt cqt 912 
Thr Thr Asp Glu He Val Phe Glu Ser Val Ser Glu Glu Gly Gly Arq 

290 295 300 

ttq att caa qac cat ttq ctt tqt att ttt qcc ttt ate qqa tqc tct 960 
Leu He Gin Asp His Leu Leu Cys He Phe Ala Phe He Gly Cys Ser 
305 310 315 320 

atq tat qct cac caa ttq aaq act ttq aca aac ttc tqc ata tta tea 1008 
Met Tyr Ala His Gin Leu Lys Thr Leu Thr Asn Phe Cys He Leu Ser 



57 

qca ttt ate 
Ala Phe He 

get ate tta 
Ala lie Leu 
355 

att ate aaq 
He He Lys 

370 
aqa ate att 
Arg lie He 
385 

etc aqt qtq 
Leu Ser Val 

qtc ttc ate 
Val Phe He 

ttc aat tea 
Phe Asn Ser 
435 

att ace tcq 
He Thr Ser 

450 
qtc ace cca 
Val Thr Pro 
465 

qaq qat atq 
Glu Asp Met 

qat aqq ttc 
Asp Arq Phe 

qtc ate aat 
Val He Asn 
515 

act qca qac 
Thr Ala Asp 

530 
qct cct qta 
Ala Pro Val 
545 

att tct qqa 
He Ser Gly 

tea qqa cct 
Ser Gly Pro 



325 
eta att ttt 
Leu He Phe 
340 

qcq ctt aqa 
Ala Leu Arq 

caa aca tta 
Gin Thr Leu 

tct aaa qea 
Ser Lys Ala 
390 

qtt qtc att 
Val Val He 

405 
aac ttt tat 
Asn Phe Tyr 
420 

ttq tac ttc 
Leu Tyr Phe 

aat qcc tct 
Asn Ala Ser 

tta tta tat 
Leu Leu Tyr 
470 

qtt ctt eta 
Val Leu Leu 

485 
qtc aqt aaa 
Val Ser Lys 
500 

qtq tat tta 
Val Tyr Leu 

caa ttq qtq 
Gin Leu Val 

caa aaq qct 
Gin Lys Ala 
550 

tcq aaa qtc 
Ser Lys Val 

565 
tea tea tct 
Ser Ser Ser 
580 



qaa ttq 
Glu Leu 

ctq qaa 
Leu Glu 
360 
qaa qaa 
Glu Glu 
375 

qaa aaq 
Glu Lys 

ate atq 
He Met 

aac ttt 
Asn Phe 

qat aaq 
Asp Lys 
440 
qaa aac 
Glu Asn 
455 

tac aaa 
Tyr Lys 

ttq ctt 
Leu Leu 

tta qtt 
Leu Val 

ttq aat 
Leu Asn 
520 
aaa act 
Lys Thr 
535 

tct aca 
Ser Thr 

aaa aqt 
Lys Ser 

aqt qaq 
Ser Glu 



(30) 

330 
att tta act 
He Leu Thr 
345 

atq aat qtt 
Met Asn Val 

qac qqt qtt 
Asp Gly Val 

aaa tec qta 
Lys Ser Val 
395 

aaa etc tct 
Lys Leu Ser 

410 
qqt qca aat 
Gly Ala Asn 
425 

qaa cqt qtt 
Glu Arq Val 

ttt aaa qaq 
Phe Lys Glu 

ccc att aaq 
Pro He Lys 
475 

cqt aat qtc 
Arq Asn Val 

490 
ctt tec qcc 
Leu Ser Ala 
505 

qct qct aqa 
Ala Ala Arq 

qaa qtc ace 
Glu Val Thr 

cca qtt tta 
Pro Val Leu 
555 

tta tea tct 
Leu Ser Ser 

570 
qaa qat qat 
Glu Asp Asp 
585 
50 



cct aca ttt 
Pro Thr Phe 
350 

ate cac aqa 
He His Arq 

365 
qtt cca tct 
Val Pro Ser 
380 

tct tct ttc 
Ser Ser Phe 

qtc ata ctq 
Val He Leu 

tqq qtc aat 
Trp Val Asn 

430 

tct eta cca 
Ser Leu Pro 

445 
caa qct att 
Gin Ala He 
460 

tec tac caa 
Ser Tyr Gin 

aqt qtt qcc 
Ser Val Ala 

tta qta tqc 
Leu Val Cys 

510 

att eat ace 
He His Thr 

525 
aaq aaq tct 
Lys Lys Ser 
540 

ace aat aaa 
Thr Asn Lys 

qcq caa tcq 
Ala Gin Ser 

tec cqc qat 
Ser Arq Asp 
590 
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335 

tat tct 1056 
Tyr Ser 

tct act 1104 
Ser Thr 

aca qca 1152 
Thr Ala 



tta aat 
Leu Asn 
400 
ttq ttt 
Leu Phe 
415 

qat qcc 
Asp Ala 

qat ttt 
Asp Phe 

qtt aqt 
Val Ser 

cqc att 
Arq lie 
480 
att cqt 
He Arq 
495 

aqt qct 
Ser Ala 

aqt tat 
Ser Tyr 



aca qtc 
Thr Val 
560 
aqc tea 
Ser Ser 
575 

att qaa 
He Glu 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



ttt act 1632 
Phe Thr 



1680 



1728 



1776 
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aqc ttq 
Ser Leu 

aqt aqt 
Ser Ser 
610 
qtt att 
Val He 
625 

qat act 
Asp Thr 

qca qaa 
Ala Glu 

qac tac 
Asp Tyr 

atq cct 
Met Pro 

690 



qat aaq 
Asp Lys 
595 

qqa aat 
Gly Asn 

cac qqt 
His Gly 

acq aqa 
Thr Arq 

qct cct 
Ala Pro 
660 
qac cqc 
Asp Arq 
675 

ttq ccc 
Leu Pro 



aaa ata 
Lys He 

aca aaa 
Thr Lys 

aaq tta 
Lys Leu 
630 
qcq qtt 
Ala Val 
645 

qta tta 
Val Leu 

qta ttt 
Val Phe 

qtt qqt 
Val Gly 



cqt cct tta qaa 
Arq Pro Leu Glu 
600 

caa ttq aaq aac 
Gin Leu Lys Asn 
615 

cct ttq tac qct 
Pro Leu Tyr Ala 



qcq qta 
Ala Val 

qca tct 
Ala Ser 

qqc qct 
Gly Ala 
680 
qtt ata 
Val He 
695 



cqt aqq 
Arq Arq 
650 
qat cqt 
Asp Arq 
665 

tqt tqt 
Cys Cys 

qqc ccc 
Gly Pro 



qaa tta 
Glu Leu 

aaa qaq 
Lys Glu 
620 
ttq qaq 
Leu Glu 
635 

aaq qct 
Lys Ala 

tta cca 
Leu Pro 

qaa aat 
Glu Asn 

ttq qtt 
Leu Val 
700 



qaa qca tta tta 
Glu Ala Leu Leu 
605 

qtc qct qcc ttq 
Val Ala Ala Leu 



aaa aaa 
Lys Lys 

ctt tea 
Leu Ser 

tat aaa 
Tyr Lys 
670 
qtt ata 
Val He 
685 

ate qat 
He Asp 



tta qqt 
Leu Gly 
640 
att ttq 
He Leu 
655 

aat tat 
Asn Tyr 

qqt tac 
Gly Tyr 

qqt aca 
Gly Thr 



1824 



1872 



1920 



1968 



2016 



2064 



2112 



tct tat 
Ser Tyr 
705 

qcc atq 
Ala Met 

qtt tta 
Val Leu 

act ttq 
Thr Leu 

qqa caa 
Gly Gin 
770 
cqt ctq 
Arq Leu 
785 

aqa ttt 
Arq Phe 

aaa qqt 
Lys Gly 

qaa qat 
Glu Asp 



cat ata cca 
His He Pro 

cqt qqc tqt 
Arq Gly Cys 
725 

act aaq qat 
Thr Lys Asp 

740 
aaa aqa tct 
Lys Arq Ser 
755 

aac qca att 
Asn Ala He 

caa cat att 
Gin His lie 

aqa aca act 
Arq Thr Thr 
805 

qtc qaa tac 
Val Glu Tyr 

820 
atq qaq qtt 
Met Glu Val 
835 



atq qca 
Met Ala 
710 

aaq qca 
Lys Ala 

qqt atq 
Gly Met 

qqt qcc 
Gly Ala 

aaa aaa 
Lys Lys 
775 
caa act 
Gin Thr 
790 

act qqt 
Thr Gly 

tea tta 
Ser Leu 

qtc tec 
Val Ser 



act aca 
Thr Thr 

ate aat 
He Asn 

aca aqa 
Thr Arq 
745 
tqt aaq 
Cys Lys 
760 

qct ttt 
Ala Phe 

tqt eta 
Cys Leu 

qac qca 
Asp Ala 

aaq caa 
Lys Gin 
825 
qtt tct 
Val Ser 
840 



qaq qqt 
Glu Gly 
715 
qct qqc 
Ala Gly 
730 

qqc cca 
Gly Pro 

ata tqq 
He Trp 

aac tct 
Asn Ser 

qca qqa 
Ala Gly 
795 
atq qqt 
Met Gly 
810 

atq qta 
Met Val 

qqt aac 
Gly Asn 



tqt ttq 
Cys Leu 

qqt qqt 
Gly Gly 

qta qtc 
Val Val 

tta qac 
Leu Asp 
765 
aca tea 
Thr Ser 
780 

qat tta 
Asp Leu 

atq aat 
Met Asn 

qaa qaq 
Glu Glu 

tac tqt 
Tyr Cys 
845 



qta qct tct 
Val Ala Ser 
720 

qca aca act 
Ala Thr Thr 

735 
cqt ttc cca 
Arq Phe Pro 
750 

tea qaa qaq 
Ser Glu Glu 

aqa ttt qca 
Arq Phe Ala 

etc ttc atq 
Leu Phe Met 
800 

atq att tct 
Met He Ser 

815 
tat qqc tqq 
Tyr Gly Trp 
830 

acc qac aaa 
Thr Asp Lys 



2160 



2208 



2256 



2304 



2352 



2400 



2448 



2496 



2544 



(32) «SB 2002-300896 

61 62 
aaa cca get qcc ate aac tqq ate qaa qqt cqt qqt aaq aqt qtc qtc 2592 
Lys Pro Ala Ala He Asn Trp He Clu Gly Arg Gly Lys Ser Val Val 

850 355 860 

qca gaa get act att cct qqt qat qtt qtc aqa aaa qtq tta aaa aqt 2640 
Ala Glu Ala Thr He Pro Gly Asp Val Val Arq Lys Val Leu Lys Ser 
865 870 875 880 

qat qtt tec qca ttq qtt qaq ttq aac att get aaq aat ttq qtt qqa 2688 
Asp Val Ser Ala Leu Val Glu Leu Asn He Ala Lys Asn Leu Val Gly 

885 890 895 

tct qca atq qct qqq tct qtt qqt qqa ttt aac qca cat qca qct aat 2736 
Ser Ala Met Ala Gly Ser Val Gly Gly Phe Asn Ala His Ala Ala Asn 

900 905 910 

tta qtq aca qct qtt ttc ttq qca tta qqa caa qat cct qca caa aat 2784 
Leu Val Thr Ala Val Phe Leu Ala Leu Gly Gin Asp Pro Ala Gin Asn 

915 920 925 

qtt qaa aqt tec aac tqt ata aca ttq atq aaa qaa qtq qac qqt qat 2832 
Val Glu Ser Ser Asn Cys lie Thr Leu Met Lys Glu Val Asp Gly Asp 

930 935 940 

ttq aqa att tec qta tec atq cca tec ate qaa qta qqt acc ate qqt 2880 
Leu Arq He Ser Val Ser Met Pro Ser He Glu Val Gly Thr He Gly 
945 950 955 960 

qqt qqt act qtt eta qaa cca caa qqt gee atq ttq qac tta tta qqt 2928 
Gly Gly Thr Val Leu Glu Pro Gin Gly Ala Met Leu Asp Leu Leu Gly 

965 970 975 

qta aqa qqc ccq cat qct acc qct cct qqt acc aac qca cqt caa tta 2976 
Val Arq Gly Pro His Ala Thr Ala Pro Gly Thr Asn Ala Arq Gin Leu 

980 985 990 

qca aqa ata qtt qcc tqt qcc qtc ttq qca qqt qaa tta tec tta tqt 3024 
Ala Arq He Val Ala Cys Ala Val Leu Ala Gly Glu Leu Ser Leu Cys 

995 1000 1005 

qct qcc eta qca qcc qqc cat ttq qtt caa aqt cat atq acc cac aac 3072 
Ala Ala Leu Ala Ala Gly His Leu Val Gin Ser His Met Thr His Asn 

1010 1015 1020 

aqq aaa cct qct qaa cca aca aaa cct aac aat ttq qac qcc act qat 3120 
Arq Lys Pro Ala Glu Pro Thr Lys Pro Asn Asn Leu Asp Ala Thr Asp 
1025 1030 1035 1040 

ata aat cqt ttq aaa gat qqq tec qtc acc tqc att aaa tec taa 3165 
He Asn Arq Leu Lys Asp Gly Ser Val Thr Cys He Lys Ser 
1045 1050 

<210> 2 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<40O> 2 

atqccqccqc tattcaaqqq act 23 

<210> 3 
<211> 23 




63 



(33) 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 3 

ttaqqattta atqcaqqtqa cqq 23 
<210> 4 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 4 

tttcaqtccc ttqaataqcq qcqqqat 27 
<210> 5 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 5 

tctqatcqtt taccatataa aaattat 27 
<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

tqcatctcqa qqqccqcatc atqtaattaq 30 
<210> 7 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 7 

cattaqqtac cqqccqcaaa ttaaaqcctt cq 32 
<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

tqcatctcqa qqqccqcatc atqtaattaq 30 
<210> 9 
<211> 32 
<212> DNA 
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65 66 
<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 



<400> 9 

cattaqqgcc cqqccqcaaa ttaaaqcctt cq 32 
<210> 10 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 10 

cacqqaqctc caqttcqaqt ttatcattat caa 33 
<210> 11 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

ctctccqcgg tttqtttqtt tatqtqtqtt tattc 35 
<21Q> 12 
<211> 1008 
<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 

<221> CDS 

<222> (1)..(1005) 

<400> 12 

atq qaq qcc aaq ata qat qaq ctq ate aat aat qat cct qtt tqq tec 48 
Met Clu Ala Lys Tie Asp Glu Leu lie Asn Asn Asp Pro Val Trp Ser 

15 10 15 

aqc caa aat qaa aqc ttq att tea aaa cct tat aat cac ate ctt ttq 96 
Ser Gin Asn Glu Ser Leu He Ser Lys Pro Tyr Asn His He Leu Leu 

20 25 30 

aaa cct qqc aaq aac ttt aqa eta aat tta ata qtt caa att aac aqa 144 
Lys Pro Gly Lys Asn Phe Arq Leu Asn Leu lie Val Gin He Asn Arq 

35 40 45 

qtt atq aat ttq ccc aaa qac caq ctq qcc ata qtt tcq caa att qtt 192 
Val Met Asn Leu Pro Lys Asp Gin Leu Ala He Val Ser Gin He Val 

50 55 60 

qaq etc ttq cat aat tec aqc ctt tta ate qac qat ata qaa qat aat 240 
Glu Leu Leu His Asn Ser Ser Leu Leu He Asp Asp He Glu Asp Asn 
65 70 75 80 

get ccc ttq aqa aqg qqa caq acc act tct cac tta ate ttc qqt qta 288 
Ala Pro Leu Arq Arq Gly Gin Thr Thr Ser His Leu He Phe Gly Val 

85 90 95 

ccc tec act ata aac acc qca aat tat atq tat ttc aqa qcc atq caa 336 
Pro Ser Thr He Asn Thr Ala Asn Tyr Met Tyr Phe Arq Ala Met Gin 



(35) ^2 00 2-3 00 8 9 6 

67 68 
100 105 110 

ctt qta tcq caq eta acc aca aaa qaq cct ttq tat cat aat ttq att 384 
Leu Val Ser Gin Leu Thr Thr Lys Glu Pro Leu Tyr His Asn Leu lie 

115 120 125 

acq att ttc aac qaa qaa ttq ate aat eta cat aqq qqa caa qqc ttq 432 
Thr lie Phe Asn Glu Glu Leu He Asn Leu His Arq Gly Gin Gly Leu 

130 135 140 

qat ata tac tqq aqa qac ttt ctq cct qaa ate ata cct act caq qaq 480 
Asp He Tyr Trp Arq Asp Phe Leu Pro Glu lie lie Pro Thr Gin Glu 
145 150 155 160 

atq tat ttq aat atq qtt atq aat aaa aca qqc qqc ctt ttc aqa tta 528 
Met Tyr Leu Asn Met Val Met Asn Lys Thr Gly Gly Leu Phe Arq Leu 

165 170 175 

acq ttq aqa etc atq qaa qcq ctq tct cct tec tea cae cac qqc cat 576 
Thr Leu Arq Leu Met Glu Ala Leu Ser Pro Ser Ser His His Gly His 

180 185 190 

tcq ttq qtt cct ttc ata aat ctt ctq qqt att att tat caq att aqa 624 
Ser Leu Val Pro Phe He Asn Leu Leu Gly He He Tyr Gin He Arq 
195 200 205 

qat qat tac ttq aat ttq aaa qat ttc caa atq tec aqc qaa aaa qqc 672 
Asp Asp Tyr Leu Asn Leu Lys Asp Phe Gin Met Ser Ser Glu Lys Gly 

210 215 220 

ttt qct qaq qac att aca qaq qqq aaq tta tct ttt ccc ate qtc cac 720 
Phe Ala Glu Asp He Thr Glu Gly Lys Leu Ser Phe Pro He Val His 
225 230 235 240 

qcc ctt aac ttc act aaa acq aaa qqt caa act qaq caa cac aat qaa 768 
Ala Leu Asn Phe Thr Lys Thr Lys Gly Gin Thr Glu Gin His Asn Glu 

245 250 255 

att eta aqa att etc ctq ttq aqq aca aqt qat aaa qat ata aaa eta 816 
He Leu Arq He Leu Leu Leu Arq Thr Ser Asp Lys Asp He Lys Leu 

260 265 270 

aaq ctq att caa ata ctq qaa ttc qac acc aat tea ttq qcc tac acc 864 
Lys Leu He Gin He Leu Glu Phe Asp Thr Asn Ser Leu Ala Tyr Thr 

275 280 285 

aaa aat ttt att aat caa tta qtq aat atq ata aaa aat qat aat qaa 912 
Lys Asn Phe He Asn Gin Leu Val Asn Met He Lys Asn Asp Asn Glu 

290 295 300 

aat aaq tat tta cct qat ttq qct tcq cat tec qac acc qcc acc aat 960 
Asn Lys Tyr Leu Pro Asp Leu Ala Ser His Ser Asp Thr Ala Thr Asn 
30 5 310 315 320 

tta cat qac qaa ttq tta tat ata ata qac cac tta tec qaa ttq tqa 1008 
Leu His Asp Glu Leu Leu Tyr He He Asp His Leu Ser Glu Leu 
325 • 330 335 

<210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

atqqaqqcca aqataqatqa qct 23 
<210> 14 
<21i> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 14 

tcacaattcq qataaqtqqt eta 23 
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